Cancer is a disease of the genome, the complexities of which have been unraveled over time and with improvements in technology. Microscopy-based studies of cancer chromosomes in the 1970s revealed relationships between specific chromosomal DNA aberrations and cancers. These observations were refined by molecular biology--based cloning, Southern blotting, and DNA sequencing in the 1980s that identified translocated and amplified oncogenes, including *BCR-ABL* in chronic myeloid leukemia and *ERBB2* (*HER2*) in breast cancers. Oncogenic proteins consequently became the focus of therapeutic development aimed at shutting down their aberrant functions and halting tumor progression. An example of this paradigm is the breast cancer subtype known as "HER2 positive," in which a segment of Chromosome 17 harboring the HER2 gene is amplified, producing extra copies. The resulting overabundance of HER2 protein, a tyrosine kinase, leads to the development of an aggressive subtype of breast cancer ([@MCS002915CARC5]). Several HER2-targeted therapies now are FDA-approved because of their ability to prolong survival in patients whose cancers have this driver alteration ([@MCS002915CARC6]).

With the completion of the Human Genome Project in 2003, cancer researchers could identify tumor-specific somatic alterations in cancers. This provided the opportunity to explore gene--drug interactions in the context of specific targeted therapies such as tyrosine kinase inhibitors. In the latter approach, gene-specific PCR and Sanger sequencing were used to characterize the mutational status of genes in cancer patients who either did or did not respond to treatment with these new small-molecule inhibitors ([@MCS002915CARC2]; [@MCS002915CARC3]; [@MCS002915CARC4]). These and other studies provided evidence of links between genes, specific alterations, and therapeutics and ushered in novel diagnostic paradigms that involved DNA sequencing. Genomic discovery efforts in cancer were significantly accelerated with the advent of next-generation sequencing methods and their application to the study of cancer genomes, starting in 2008 ([@MCS002915CARC1]). These studies have permitted genomic alterations from tens of thousands of cancers to be characterized at single-nucleotide resolution and have enhanced our appreciation of how each cancer genome is created from different combinations of somatic alterations. As a consequence of sequencing matched normal genomes from cancer patients, we better understand the scope of inherited and de novo germline alterations that result in cancer susceptibility.

Indeed, this new understanding of cancer as a disease of the genome coupled with our ability to comprehensively interrogate tumors allows us to intelligently exploit cancer genomic vulnerabilities using target-specific therapies. Consequently, a "precision" approach to cancer treatment has emerged, based on the use of next-generation sequencing, advanced analytics, and databases meant to predict therapeutic targets for individual patients. This special print issue of *Cold Spring Harbor Molecular Case Studies* explores and celebrates this current paradigm by featuring a full range of manuscripts and commentaries that exemplify how cancer precision medicine is being applied, and how our understanding of the genomic features of cancers continues to grow. These contributions outline the complex data types, analytical approaches, and cancer-specific databases required to precisely characterize individual cancer genomes and identify likely drug targets from the cancer pharmacopeia. They describe genomic discoveries in rare cancer types, precision cancer medicine studies of individual patients, therapy resistance mechanisms, and other important aspects of this emerging discipline. Commentaries explore the personal side of what it is like to benefit from a genomic diagnosis, to create tools that aid in interpreting cancer genomic data, to organize efforts that expand access to these modern approaches and educate providers via molecular tumor boards, and to elicit changes in current medical practice as a result of one\'s efforts.

The contents of this special issue provide a glimpse into current cancer precision medicine efforts, reflecting only a microcosm of the current applications of genomics in this bustling space of clinical translation. Although exciting and new, we also understand that we have only scratched the surface of our ability to characterize cancer at a molecular level, and there are important research-based efforts that will result in continuing changes to this emergent discipline. We are also focused on specific challenges in cancer precision medicine that include access to advanced genomics-based characterization. Hopefully, genomics-based diagnostics and the indicated targeted therapies can be offered to all cancer patients who might benefit, regardless of socioeconomics or race/ethnicity. Moreover, as we increase the diversity of patients participating in cancer genomics studies, we will likely uncover new context to further personalize these precision approaches to cancer treatment and management.

We would like to thank the many groups and individuals who contributed to the special print issue, and we hope these contributions will be of interest and inspiration to our readers. We especially acknowledge and thank the patients and families whose personal journeys with cancer have formed the content of this issue. We welcome those attending the AACR Annual Meeting in Chicago this April (14th--18th) to stop by the Cold Spring Harbor Press booth and collect a copy of the issue.
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